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Description [Omicane ■3o6percHXH]: 

Ka oo p crc a g OTHOCBTCfl ■ peuoBTBXMDo/iflUHOHBiAc pa£ora*c (PHP), • ikbbo k cnooofeM i 
[ oaxanOHROPO npocTpaacToa. 



ItaBecreH coooo6 BoocraiBoancBiui repkurtwtBocTM. 3*JconoHHoro opocTpaHCTBa nyrew coa^aagw 
tatihmmaro ffjusnesoat aayrpm o6cmjp§oa Komnau 110 OTBom e gw a x aaKonoBBDuy npocrrpaacTBy 
(BtrarrtHK apa)CPMCTai sn BcspbOMBJUM 3apHn&). npowcxcgprr KanyBCBKc o6caflHoft kiviqbhm ■ 
n— p«y 3*3opa ucmpy kosiohbob b ucmchthmu KauBew 



B TOM, WTO, BD-OXPBfalX, CKOflJUBtt DOfcTTOMBOrO ^aaJlOiBM nyTCM 

aaTBrrcBKH an^pcocTB bmbmpbct paapytneHnc sonoaHbi bc iwo b mrrepBane. b loropox b mamfxpaau 
npocrrpUKTBC meeiut lyyrgr, bo h b mrrcpoanax, rjjc qemcbts hct. 9to egacBO atxh hcjiocthocth 
oticagBO* xqkoohu. Bo-sropbcx, ropbraomre sap^a npaqooe MinoicoaTpaJiHpyaojft, uto uaxer npgBccTi k 




CApSCTBOTO oCopfffjOBUBBSK, KOTOpoC, K&K Dp—JlQi BJC OT^IXHACTOI PMPDKnft HJflCMBPCTMP* 



3«a«.ha a— jno m c TCii b nowmrmm 9^cxtxbboctb peMOBrwr>-B30/img»oHHMx p«6oT ■ b 

TpJ0{O3ftTp*T. 




(HFC) |3]. xoropyx» aaxAdBBajor b KOTXoBHy h coonaxrr moot b ■arepBane maajvajjm. Tlgm stom b KanacTBe 
HPC TrTnmvTy»yr cwecb KaeccrrEopyio atih ropHtoc m fopoBMX pa6or (CUTE). 



YcncniBDCTb pewoOTBo-saoiXKX^foHHbcx pafior no mxpaixncaiDo kt^pmctvhboctb upabthoto Konum he 
npffwnnrp 6094. &to o6bncaneTcn tcm, <rro npwwrHwrwwc Kwim^oHBue uaTep«an]>l (b ocsobbbm 
rqewoarabcft pacTBOp m pacrsopu cuon) o6na/jaicrr o6xbbm BeAQcrarTKOM - ycaflwuocTfeio. 




Bee BBRbi : 

B to me BporfH. aaiienEHO, vro acnocpcncTBtSHo o mmpsanax 1 

t c kq/iohsdA y^i j ■BmusTCR. nocncRHHM ^mt oObncHTOOT j 
k qoOTiy b peaynMwe ee ^e^opwaipo*. (loote onpeccoan oficaffHoB ko/iohhu Tflue. 
npamno. Haftrac^arrcR HapynKHne ee KotrraiiTa c nputsmu. Upm ttom eaBOonboaK HapynzesBH KOBTaxra 
otvnraiw b HHTepBanax nnacroo c sucoxott npoBKqacMOCTMP x KascpuaM. B xmacTAX c noflBcmtHHofl 
BOflOB BapymeHKR kohtwta noc/ie onpcocomn ^an\c ecero OTMCHaxrrcH b 30He BqffpHBtTypjoro KOHTcarra 
/BHK/HI- 



pacMeraaai nponyc«Ky» cnoco6aorrt> jv»* ooftoaiBeHBot borm Kanbqeaoro uxxpooaaopa ucxny 
JiosBoA m ncMraTHWw Kftvmrw topuyny Rapca-BescOAxa moxbo BaracATb c/icnyiragaM ofipaooa* 
HI 



z z / ~* 

7 1,QI7»10" *H 



r^e - D-myrpcamril jniaMCTp qeuesrBoro Koroma, 



AKai*rrp o6c*flaofl kodohhw. m; p-aepemxafl ^aaneBHH, Ha; x -KO^aqBcaT rBflpaBnawcoasx 
oocpoTMBnctMB; H'Wxwha MMxpo3a3opa. m: Q-pacxoA BOflW. i^/cyr Bbc^cw otoBaixesBn D-<W 5 : P/H - 
grad P, r^c 5 - 3a3op htexjfy Kanouuoa a nfzttsrBUU cauHeu, u; grad P -rpa^BCHT ^annctotH. fla/M. 



Toc^a ^opwyna /I/ 6^ct hmcti, e«fl: ———^j . flrw onp^ej 



K09^B2<BCHTa HCIP aBTHWeCKKX COITpOTHBnCHHfl Heo6x0jpfiJO DbWHOIHTb KB HTCpB* PcAltaHb^Ca 

• « -»-„.f .0 PRC v - KHHCMaTWMCCKa« BR3KOCTt> BOflW / lipH 70 °C. v « 0.5* 10 6 V^/c) 

R* = g < S> 



CO 

> 
> 



o 
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npM Typ6y7icaTHOM 

fwpacyjie: j ■ » 3a^aRMMCR wmmwi aawnona: v - 0.5» 10'V/c; d - 0,166 w; a - 04 mm 

- 10 4 K grad P - 4. 10«na/w. fTl 

CO 

Cnrrem yparwrmfft /2-4/ pcmarrcH McrqnoM oonfopa. ' ■ 

Tmu o6pa30M, lepes aaaop 0,1 u Dps rpaflHarrc AaancaBB 4 MTIa/w k mn t pm ny ncp^opamm mosct 
nocr yna rb osono 22 m 3 aa^bt b cyrx*. 



D0BbKurt> flaBnaDoc 8 kqtxdhhc, «mx5w ee HHrt ii Hnft pAAvyc yBenmncfi sa 0,1 mm rot 
nepacpbrnoi Mmpooaaopa. 

♦opMyna jyin wpmntubtx nepotaagsadk rapyxaoi cram TpyfJfai do 3*A»« Abmc awcer sea /5/ 



p r «_ r p X a nyaccoam, u - 0,25: S 



= — - ♦ r ♦ — r, «r. <a> 

yiyyrocTg cranx, E - 2.L10 5 Mna; P, -agyrpcHaec ^as-KBsc Mil*; P 3 



nycTb P 4 « P t ^P^ ana P,-P^P^. 

r^e • wstitrnmoe flanneswe b iQWHBe no cpaaKCHBXt c napymnMM gaoncBKM. 

Torna ♦opMyna /5/ 6yner abirmwen, * orocwa 

& = - r ^ — r <7> 

« z % z z IIpB s • M>* Sc P* * 20 MJIa; r, ■ 0.075 mc • 0.064 M. 



12 1 



* •0,07** ♦©,••« 



-33.7 MTU. 



CD, 070* 

« H£MEBTHblM KOnbODM 

a hqhohkc ctofloiTt* naB/iame 33.7 MTIa h aasop CyncT nepexpMT 3a cwt 
/pxaMrrpa kohobbmu Taxoe naBneaBe ■ flixe flo n wnc e moxbo ooa^aTk nyrew 
Mocra K3 mspuBnaroA pajpymaaimpK cueoc /HPC/ ■ b na cfMncf cwecs 
j-/ih ropaboc m 6opoowx potior /CMTB/ (6|. 

HPC npBMCBHayr, rnueiAf o6p«rsoM npx pa opym c g m npcract xpynaax MVTCpamnoB (csamdifacc nopcpp*), 

c KJia^oic, pjui ^o6fapm npupojpaoro kombb. 

)06pa3BbK B C ropBWB C M H BBPp M gDOPaCBM 

c BOAoft muwWHy-D pcaKXino (pH-12). flpa eMcrnxxxxxB nopomxa HPC c Bqflofl ofipaoyrrcn 
(pafioqaM cmcq>). KoropaB, 6yj^m sanarraH b mnyp. <neixamol b o6mxtc, 
c Teqaomi epcMesB cxBBTUBBercfi, Twrp^crr, omBoepeMEBBo yBaianaaaflc 
o6beMa - cncpcTBHc ranpa-raipm KounoHCHTOB, BxagBBBPt b oocraB HPC. npBBcynrr a 
a nmype ndXparaujioHHcro flaBnefnw (fanee 40 MJIa). lion, AeXCT B BtM rxj-paraiBJOHBaro 
AaBmBBH b tctxc o6b«KTa pasBHBaoTCB BanpBxeBBB, npaBOAHxnHe x ero paspynzasa) f7J. 

np^yiareaaifl cdoco6 boo-ibkbbi saxononBoro DpocTpaacTea tsKympcmnfaoT CTupyvsnsfD* oopasow. 




B cKBauKHHy cnycxaarr aonoHHy HKT c tskhu pacqeroM, «m>6bi tniWHHtt aoHcn BaxogRncB ha 10-20 m mxc 
HHTepBana nep$opaiBW npo^yxTTcaeoro nnacra. Bo36yxnaarr qnpaynHmiao n npoMbmaiorr ouhukhhy Bo^aa, 
oxnamflCHHofl pp 0-10°C. 



o 
o 
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3aTBopHOT HPC h* c Tewncp*Typofl 0-10°C. 

3*«vihoth ofcsjpu* ionoffiu b minrpewie 10-20 w. W 
np^nmBuvr cycaoraDo HPC «o BMpansaHHH cc ypoaac* b HKT b sarpytiaoM npocrpaacroe. 



S~J^ AO mtfmnu paa^maa* b»™ xzep*op«*DiiBi« (ropcro* « op. 
KooOxx^ttjcicTM npaubiBuor cKBftxmy, buwmbah B36fai*rowbdl o6bew HPC 

HKT mane mntpmna nep4opuBai. rqxMeroBpysrr 3*Tpy6aoe npocTpaacTBo Ha bdcmh. ^4 

> 

■HTepawiy ncp+opaion nporatwrr Beucw rmuviBmm g ttid toi W m eqh™ a ^Tr^r 



O 
O 
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Claims (topifyna KxrfpereaM]: 

I. Cnoco6 eoocraaanimoi rcfmarntwxrm MxanoHBoro npocrpaHcrai uyrot 

Kctfioemj ■ sotTcpoane iDwuopn, orjnnaioimrtlcH tcu. trro jpiaMerp eqaohhu ^ ^ 

yBenraBa»njeftc* b ofrrikue npa TKpqomi wtBoptmantm paapymamqe* aaa (HPC), xoropyio 
3aKvaaHuor o sanoaHy, m oo^udt uoct b MHTCpBanc Bsanmpor. 



2. Cnoco6 hp n. 1, ornRqanm^cn to*. «cro d kikoctdc HPC ncuontoywr ci*ccb maanxoeyio mm ropHbix u 
6ypoBMx pafior (CUTE). 
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Drawings) [Mepre»|: 



XapaioepMcniita HPC 



TaGiutija 




1. BoQocMecesoe oTHotueHHe cycneK3MM 

2. Pacxofl nopouflca, tohh Ha 1 m oGbeiua 

3. PacreiaeMocTb no KOHycy A3HMU, cm 

4. nnoTMOcTb cycneH3HM, r/CM 3 

5. 3arycrreBaet«ocTb, npn TeninepaType 20-25 rpaAycoB C 

6. CuenneHMe ksmha c Tpy6ofl, MFla 

7. ConpoTManeHne iqmhh c()MiibTpauMA boa*, Mna 6o/iee 
aflaaneHHe hph pactiiHpeHHH. Mn» 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of&e following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [I]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v'= 0 5 
• 10 v /c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10"* m 2 /c; d = 0 168 
m; 8 = 0.1 mm = 10"* m; grad P = 4 • 10"* Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2.1. 10 s MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P excess or P, - P 2 = P excess , 

Where P exccss is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

y 

At 5 = 10" 4 m; P 2 = 20 MPa; rj = 0.075 m; r 2 = 0.084 m 
[see original for formula] P e!tcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for rnining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 



Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 - 20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNTT [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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